Abstract
Introduction
Traumatic injuries to teeth and their supporting tissues usually occur in young people and damage may vary from enamel fracture to avulsion [1, 2] . Uncomplicated crown fracture (without pulpal involvement) is the most common traumatic dental injury to permanent teeth and the teeth most commonly affected are maxillary incisors. This is attributable to their anterior position and protrusion caused by eruptive pattern [3] . Complicated crown fractures (with pulpal involvement) occur in 0.9% to 13% of all dental injuries [4] .
Managing coronal tooth fractures, especially when there is no or minimal violation of the biological width, is the reattachment of the dental fragment when it is available. Tooth fragment reattachment offers a conservative, esthetic, and cost effective restorative option that has been shown to be an acceptable alternative to the restoration of the fractured tooth [5] [6] [7] [8] . Tooth fragment reattachment allows restoration of the tooth with minimal sacrifice of the remaining tooth structure this technique is less timeconsuming and provides a more predictable long-term wear than when direct composite is used [9] . Clinical trials and long-term follow-up have reported that reattachment using modern dentin bonding agents or adhesive luting systems may achieve functional and esthetic success [10] . These case reports deals with the management of uncomplicated & complicated crown-root fracture with fragment reattachment procedure Case Report An 11 year old boy came to Conservative dentistry and Endodontics department following traumatic fracture of maxillary central incisors ( Figure 1 ). The fractured portion of 21 was recovered and stored in saline to prevent discoloration from dehydration Figure 3) . The treatment plan of choice was to reattach dental fragment of the 21 and root canal treatment of 11. The fragment was tried in intraorally to check for proper positioning and fit with the fractured coronal structure.
The operating field was isolated and the fractured surfaces of the tooth & fragments were cleaned with treated with 37% phosphoric acid gel for 30 seconds, followed by rinsing ( Figure 4 ). The adhesive system (Prime and Bond NT, Dentsply) was then applied to the etched surfaces & light cured ( Figure 5 ). Flowable composite (Ivoclar vivadent) was applied to both fragment and tooth surfaces. When the original position had been reestablished, stable finger pressure was applied on the fragment, excess resin was removed and the area was light-cured. Additional composite was placed after the first cure in order to restore any undercountoured areas. Margins were properly finished with diamond burs and polished with a series of Sof-Lex disks (3M ESPE) and diamond polishing paste. The immediate postoperative view shows adequate esthetic results with restored functionality (Figure 6 ). A 20 year old man came to Conservative dentistry and Endodontics department following traumatic injury. The intra oral examination and radiological examination revealed a complicated crown fracture (Ellis Class III fracture) without any evidence of fracture in root & the fracture line was oblique running labio-palatally (Figure 7a ). The fractured portion was recovered and stored in saline to prevent discoloration from dehydration (Figure 7b ). After confirming that the fragment was in good condition and that it fit reasonably well on the fractured tooth, the advantages & disadvantages, prognosis of the reattachment procedure explained to the patient and he opted to have the tooth fragment reattached.
Case report -2 (Complicated tooth fracture) After isolating the area, access was gained labially through the fractured region. The pulp tissue was extirpated and the root canal was irrigated with 5.25% sodium hypochlorite (NaOCl) and saline. Root canal was negotiated with a no.15 k-file, the working length was determined using an electronic apex locator (Root ZX II, Dentsply, Maillefer, Ballaigues, Switzerland). The root canal was cleaned with 5.25% NaOCl and 17% ethylene diamine tetraacetic acid and shaped with protaper files (up to size F3).Obturation was done with protaper Gutta-percha (F3 size) and AH plus sealer. The root canal was obturated with a temporary restoration (Cavit G, 3M-ESPE, Germany).
The day after completion of the endodontic treatment, Post space preparation was done with the corresponding drill to receive a prefabricated glass fiber post [Reforpost, Angelus]. The prefabricated post was checked in the canal for adaptation. Self-adhesive dual cure resin cement (Multilink speed; Ivoclar Vivadent AG, Schaan, Liechtenstein) was used for luting fiber post & reattaching coronal fragment. Resin cement was delivered from the automix tip into the post space & on the fiber post. The post was then seated into the canal and the excess cement was removed. Polymerization was done for 40 seconds through the post (Figure 8 ). The fragment was then adapted to the tooth and fit was verified. Resin cement (Multilink speed ; ivoclar Vivadent AG, Schaan, Liechtenstein) was applied to the fractured fragment, the post and the fractured tooth and the fragment was carefully repositioned. Excess cement was carefully removed from the margins and final curing was done for 40 seconds. Margins were properly finished. The immediate postoperative view shows adequate esthetic results with restored functionality (Figures 9 and 10 ). 
Discussion
Management of crown and crown-root fractures pose a challenge to the clinician as several factors may play a role in their management. These factors include [11] • The extent of the fracture (complicated or uncomplicated, violation of biological width, alveolar bone fracture, concomitant luxation injury)
• Restorability of the fractured tooth and fracture pattern (subgingival extension of the fracture line and/ or associated root fracture)
• Availability of the fractured fragment and its condition for use (fit of the fragment to the remaining tooth structure)
• Secondary soft-tissue injuries • Occlusion, esthetics and finance Whenever possible, reattachment of the fractured fragment is one of the best techniques for the restoration of a fractured anterior tooth. It is esthetically more predictable for translucency, opalescence, has favorable wear mechanism, maintains the original tooth contours, preserve identical occlusal contacts, cost effective and a convenient treatment as comparison to other treatments [12, 13] . There are various treatment modalities like composite restoration, orthodontic extrusion, surgical extrusion, crown lengthening and reattachment of fractured fragment, followed by Post and Core supported restorations [14] [15] [16] .
In Case 1, as the fracture is uncomplicated simple reattachment of the fragment was done. total etch technique was used for reattachment due to its ability to minimize the potential for microleakage and enhance bond strength to enamel and dentin [17, 18] .
In Case 2, fiber post is used as an auxiliary retention owing to the complexity of fracture. Fiber post was preferred over a metallic post because they have better esthetics; their modulus of elasticity is similar to that of root dentine. This results in less stress concentration on the root and thus low incidence of root fracture [19] .
Several factors contribute to render post luting procedures difficult: the lack of direct vision and the limited access to the bonding substrate make cementation procedures very technique-related. Moisture control within root canals represents an additional limitation during the management of multi-step resin cements [20] . So self-adhesive resin cement was used for luting and reattaching the fragment because of simplified luting Procedure and has been designed to be less technique-sensitive than their multistep counterparts.
Although rebonding technique offers several advantages there are few disadvantages such as color change of the fragment, exposure and discoloration of the fracture line over a period of time, less strength compared to full coverage restoration and unknown longterm survival rates.
Conclusion
Reattachment of fractured tooth fragments offers a viable restorative option for the clinician because it restores tooth function and esthetics with the use of a very conservative and cost-effective approach. Also provide immediate natural esthetics and functional rehabilitation.
